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§1.1.4 Methods of Producing Ultrafine Particles 
(a) Build-Up Method and Breakdown Method 

There are two options for particle preparation techniques, 
i.e., the breakdown method and the buildup method, which 
principally involve grinding. The breakdown method 
encompasses grinding in a broad sense. It has been thought that 
particle size can be ground to about 1 urn at the smallest. This 
was predicted considering the energy supplied to the grinders 
and the energy required to crush particles through collision. 
With various means devised for grinders, however, it has become 
possible to prepare particles with a size of nearly 0 . 1 urn using 
the breakdown method, via a mechanism whereby, for example, a 
small portion of the surface of a single fine particle is 
stripped, rather than the whole particle being crushed. 

While precise control cannot generally be expected of the 
breakdown method, the method can be economically advantageous 
compared to the buildup method described below. In the case 
of ceramic raw materials, for example, both methods will be 
employed to suit the purpose. The buildup method is a method 
for synthesizing fine particles from atoms, molecules, ions, 
etc. The resulting particles feature smaller particle sizes 



as compared to the breakdown method, and both methods cover the 
range of particle sizes from submicron to micron (Figure 1.6) . 
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Figure 1.6 Particle Size Ranges for the Buildup Method and 
Breakdown Method 
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